Introduction
A number of recent papers have reported encouraging results for vaginal delivery of carefully selected cases of mature singleton breech presentation [1, 3-5, 7, 8, 10, 14, 15, 18-22, 27, 32, 33, 38, 41, 45, 46, 49, 51-53, 55, 56] . Many of these authors recommend that their findings support a policy of selected vaginal breech delivery. Nevertheless, the series are frequently small and these conclusions may not be tenable if fetal morbidity and mortality rates, lower than those which can be demonstrated in these studies, are regarded as unacceptable. We have therefore analyzed 899 mature singleton breech presentations in order to provide a more precise estimate of the fetal risks of cesarean section and trial of vaginal delivery for breech presentation.
With few exceptions recent papers make no mention of the rate of failed trial of vaginal breech delivery. This is an important consideration because the maternal advantages of trial of vaginal delivery diminish as the intrapartum cesarean section rate rises. In this large study we therefore classified management according to the original decision to conduct an elective cesarean section or to attempt a trial of vaginal delivery. We ascertained the effect of changing practice during the study period on the proportion of trials of vaginal delivery which ended in cesarean section. We also evaluated the effects of epidural analgesia and maternal age on the outcome of labor.
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Curriculum vitae
Dr. FRANCISCO The study included all cases of singleton breech presentation delivering after 36 weeks of gestation. In our hospital, trial of vaginal delivery is recommended for the mature selected vaginal breech presentation. The selection criteria are a clinically adequate pelvis, estimated fetal weight less than 4,000 g, extended breech presentation and no serious medical or obstetric complications. In addition, X-ray pelvimetry is performed on the majority of patients and hyperextension of the fetal head and reduced pelvic dimensions are further contra-indications to vaginal delivery. In our hospital only erect lateral pelvimetry is performed to reduce the total radiation dose. The majority of vaginal deliveries and cesarean sections are managed with epidural analgesia. Labor is monitored by continuous cardiotocography. Vaginal delivery is by assisted breech delivery with forceps to the aftercoming head.
The method of delivery was recorded for each case and where cesarean section was carried out this was classified as elective, expedite (patients who underwent cesarean section as soon as they presented on the labor ward) or due to failure of vaginal trial. In the analysis of our data we included only deliveries after 36 weeks of gestation with a birth weight of over 2,000 g.
For each case in the study, a printed form containing 52 items was completed from the casenotes. The mother's age and parity was recorded, along with details of the delivery, presentation and method of analgesia. A large section was devoted to fetal outcome, including birth weight, sex, Apgar score at one and five minutes and admission to Special Care Baby Unit. In addition, any fetal trauma, anomaly and maternal morbidity was recorded.
To confirm the number of stillbirths and early neonatal deaths, a review of postmortem reports was carried out and two further early neonatal deaths were found in this way, thereby demonstrating the value of internal audit in retrospective studies of this type.
Results
Excluding twins and premature deliveries, 899 cases were analyzed.
tes
Elective and intrapartum cesarean section raElective cesarean section was carried out in 24% of cases and in 7.6% the operation was carried out as soon as the patient presented on labor ward. Vaginal delivery was attempted in the remaining 68% of cases. It was successful in 78% of these, while the remaining 22% required surgery for a failed trial of labor. Of the total 899 patients on whom complete information is available, 52.9% delivered vaginally. The threshold for cesarean section has decreased dramatically over this study period. Thus for the period 1976 -1980, 14.4% of patients were delivered by elective operations and this rose to 33.4% for the period The first early neonatal death (1976) occurred in a multiparous patient whose 2,300 g baby was bora vaginally with low Apgar scores. Postmortem showed intrapartum hypoxia, cerebral damage and meconium aspiration. The second neon- 
Fetal morbidity
There were 31 anomalies of the limbs (3.4%), most commonly congenital dislocation of both hips. Six neutral tube defects were encountered (3 lethal) and 2 cases of exompholos, 1 Down's syndrome and 2 cases of congenital heart defect.
Ninety per cent of all fetal trauma and all serious injuries followed vaginal delivery (table III) . The relationship between Apgar score in normal babies and method of management (trial of vaginal delivery/elective/expedite cesarean section) is shown in table IV. It can be seen that Apgar scores at one minute are significantly lower in the trial of vaginal delivery group (p = 0.000001). In addition, there were 3 cases of cerebral irritation in this series and all of these followed vaginal breech delivery. Other complications requiring admission to Special Baby Unit, such as meconium aspiration and hypothermia, were also more common in this group (table V) . There was no correlation between the length of the second stage and 5 minute Apgar score or admission to a Special Care Baby Unit (table VI) . There was no statistically significant association (p = 0.12) between second stage duration and one minute Apgar score.
Reasons for cesarean section
The indications for elective cesarean section are shown in table VII where it can be seen that concern over fetal or pelvic size, other complications or previous cesarean section were the commonest reasons for advising against a trial of labor. The reasons for a failed trial of labor are detailed in table VIII where poor progress was much the most common indication amongst both primiparous and multiparous patients. Interestingly, 32% of these operations for poor progress were carried out in the second stage of labor. It was not possible to ascertain whether the frequent occurrence of cesarean section in the second stage 24 34 There is a highly significant association between epidural analgesia and a prolonged second stage of labor; Mann Whitney U -p = 0.00002 of labor was due to frequent use of epidural analgesia (62% of vaginal deliveries). Nevertheless, the duration of the second stage of labor was much greater after epidural analgesia (table IX) .
The reasons for expedite cesarean section are shown in table X. Very few of these were indicated because patients presented in labor prior to the date assigned for elective surgery.
Discussion
The optimum method of delivery for a selected (that is low risk) mature singleton breech presentation has been the subject of considerable controversy. In the United States cesarean section is still the rule despite a swing towards vaginal delivery in some centers. In the U. K. vaginal delivery is advocated. This debate usually centers around the Findings reported in the literature may represent the better end of medical practice.
It is fully conceded that the above studies and our own analysis may contain quantifiable and nonquantifiable selection bias. Thus, the issue of fetal safety would be best addressed by a randomised controlled study. This would have to be a large, multicenter, collaborative venture in order to avoid the type II error. To show a reduction to 1 per 1,000 from nearly 5 per 1,000 fetal and neonatal deaths which we have ascribed to trial of vaginal breech delivery in low-risk patients, at the .05 significance level, with 80% power, would require 2,950 patients in each arm of the study.
As it is difficult to envisage a study of this size we need to examine existing data for obvious sources of bias. We suggest that amongst mature singleton presentations, all known sources of bias, after exclusion of congenitally abnormal fetuses, are likely to work in favor of trial of vaginal delivery. In other words these patients must surely represent an ultra-low-risk group and it is unlikely that high risk cases were consciously or subconsciously selected for trial of vaginal delivery rather than cesarean sections. Thus the very low number of intrapartum and early neonatal deaths following elective cesarean section in these series, despite the high-risk nature of many of the pregnancies, is further evidence of the greater safety of this method of delivery. Assessment of fetal morbidity also showed greater risk associated with trial of vaginal delivery. We found that 13.8% of babies born by elective cesarean section had low Apgar scores (less than 6 at one minute) compared to 24.4% among vaginal deliveries and 23.4% among those with a failed trial. Thus, the percentage of low one minute Apgar scores among vaginal deliveries is almost twice that among patients delivered by elective cesarean section. (We would have liked to confirm this observation with epidural analgesia only, but anesthetic details were missing from many of the notes of patients coming to cesarean section). Similarly, after excluding congenital abnormalities, 5.5% of infants born to mothers who underwent elective cesarean section were admitted to a Special Care Baby Unit, while among those delivered vaginally and by cesarean section after failed trial the figures were 7.8 and 8.8% respectively and included the only cases of cerebral irritation in this study. The same trend emerges for other measures of fetal morbidity and again confirms impressions from the literature [16, 17, 25, 26, 34, 3η.
An important point which is often omitted from the discussion is that the achievement of these relatively low fetal risks may require a very high intrapartum cesarean section rate. This issue is omitted in 23 of the 27 papers on breech delivery in the last decade. The four papers [1, 10, 20, 52] which do mention this show that a weighted mean of 31.4% of trials of vaginal delivery end in cesarean section. In our own series, 22% of trials of vaginal delivery ended in cesarean section. In the more recent half of the study period 31% of trials ended in cesarean section. Many proponents of vaginal breech delivery argue that any small increase in fetal risk is justified by the greater safety of vaginal delivery compared to cesarean section. This conclusion should be reanalyzed in light of the above failure rates for trial of vaginal breech delivery and the relative risks of intrapartum and elective cesarean section. Thus, the relative risk of direct maternal death following emergency surgery, after excluding maternal medical complications, was 4.5 times that of elective cesarean section in the Swedish study [35] . Similarly, the relative risk of direct maternal death from emergency cesarean section was six times that of elective cesarean section in the most recently published confidential enquiry into maternal mortality [44] . Emergency cesarean sections in this series, however, included operations performed for such hazardous conditions as severe preeclampsia and placenta praevia. However, even if these are excluded, the maternal mortality for intrapartum cesarean section for obstructed labor and fetal distress was four times that of mortality for repeat elective cesarean section and cesarean sections for malpresentation. Anesthetic deaths are four times as likely following emergency cesarean sections and deaths from thrombotic complications, even after excluding patients with other medical diseases, were six times as common following emergency procedures. It is thus reasonable to assume that cesarean section carried out for failed trial of vaginal breech delivery is four times as dangerous as that of elective cesarean section. It follows from this that the maternal mortality of trial of vaginal delivery reaches that of elective cesarean section when 16% of vaginal breech deliveries end in intrapartum cesarean section. We have seen that at least 28% of trials of vaginal breech delivery, with modern care, are likely to end in intrapartum cesarean section. The mortality rate for trial of vaginal breech delivery under these circumstances would equal that of elective cesarean section if intrapartum cesarean section was only three times as dangerous as elective operation. These calculations assume: 1) a maternal mortality of vaginal delivery of 0.03 per 1,000 and for cesarean section of 0.2 per 1,000 [44] and 2) a ratio of elective to intrapartum cesarean sections of 1:2 [9] . The calculation based on these assumptions, and showing that maternal mortality is the same with trial of vaginal delivery and elective cesarean section when the rate of failed trial of labor is 16%, is shown in figure 1 .
The above discussion does not take account of many other variables. Some patients assigned for elective cesarean section will arrive in the labor ward prior to their due date and we do not know the mortality of cesarean section performed as soon as labor starts and how this may affect the final conclusion. Furthermore, many patients having a trial of vaginal delivery with a breech 1) 16% trials of vaginal delivery end in intrapartum cesarean section, 2) intrapartum cesarean section has 4 times the mortality of elective cesarean section, 3) the mortality of cesarean section in low risk patients is 0.2 per 1,000 and the ratio of elective to intrapartum cesarean section is 2 : 3, 4) the mortality of vaginal delivery in low risk patients is .03 per 1,000, then the mortality of elective cesarean section is the same as that of trial of vaginal delivery. This conclusion has many unqualified caveats (see text). Nevertheless, the failed trial of vaginal delivery rate in the second half of this series is 31%, suggesting that trial of vaginal delivery is more dangerous for the mother's life -even if we have considerably over-estimated the relative risks of intrapartum versus elective cesarean section. presentation will have apidural analgesia and the relative dangers of intrapartum compared to elective cesarean section may not be as great under these circumstances. The above mortality figures are based on all presentations, not specifically breech delivery. Thus, the dangers of both cesarean section and vaginal delivery are probably increased when the baby presents by the breech, but the relative order of magnitude is not known. Lastly, the relative effect of intrapartum and elective operations on the chance of wound dehiscence in a subsequent pregnancy are not known. At this point we wish merely to emphasize the overall concept that the high failure rate for trial of vaginal breech delivery quoted above considerably reduces the utility of trial of vaginal breech delivery. Furthermore our broad conclusion that trial of vaginal breech delivery may be more dangerous than elective cesarean section, is supported by the recent CPHA (Committee on Professional Hospital Authorities in the U.S.A.) [9] figures which included 98,192 breech presentations.
Our conclusions concerning the relative risks of elective and intrapartum surgery, as far as mortality is concerned, are also supported as far as major maternal morbidity is concerned. Thus, the only two previous reports to address this issue [39, 42] found the risk of major maternal morbidity was 5 -6 times as common following emergency as following elective cesarean section. Our conclusions, that mothers have less to loose by a policy of elective cesarean section than might be immediately apparent is well supported by existing data.
Many of the other findings in this series are in broad agreement with other authors although we found a lower incidence of lethal congenital abnormality -this is normally quoted as 6 times that for vaginal delivery [3-5,10, 15, 18-21, 32, 33, 38, 41, 45, 49, 51-53] . Breech delivery should be preceded by a detailed anomaly scan as a severe or lethal defect may affect the subsequent management. Our findings confirm those of others which have shown that the second stage is prolonged in patients who receive epidural analgesia [6, 11, 13] . Of course, this is a potentially biased finding as patients with poor progress are more likely to require epidural analgesia. We also confirmed that where the baby is large, trial of vaginal delivery is less likely to be successful. Older mothers were more likely to be offered cesarean section but trial of vaginal delivery, if attempted, was equally successful. Patients with a large fetus were not more likely to be offered cesarean section. This factor is clearly difficult to recognize accurately antenatally, as anticipated excess fetal size was the most common stated reason for elective cesarean section. This again shows that risk prediction is an imprecise exercise although errors might be reduced, but not eliminated, by more frequent use of ultrasound weight estimation. What conclusions can we draw from this study? Firstly the number of patients with a mature signleton breech presentation who are delivered vaginally is small and declining. Not only do 34% now undergo planned cesarean section, but trial of labor in the remainder is unsuccessful in approximately a third of cases. Despite this high degree of selection prior to the onset of labor and during labor itself, vaginal delivery carries a substantial risk to the fetus. Thus, our own study indicates that fetal distress, prolapsed cord and, above all, entrapment of the aftercoming head will lead to perinatal death in nearly 1% of cases where trial of vaginal delivery is carried out. This figure may be falling, but at the expense of higher intrapartum cesarean section rates and we have seen that this substantially increases the overall risk to the mother. Thus the last perinatal death related to vaginal delivery in this series occurred in 1981, but intrapartum cesarean section rates have risen to 30.7%. One third of these are carried out in the second stage of labor, when the maternal dangers of the operation may be greater still. Thus, we conclude that trial of vaginal breech delivery is more likely to be harmful to the fetus than elective cesarean section and that it carries no advantage to the mother in terms of mortality and major morbidity for the current pregnancy. Nevertheless, elective cesarean section may deprive the patient of the emotional benefits which many women experience from vaginal delivery. In addition this management is less likely to lead to a uterine scar with its implications for further pregnancies [31] . We therefore believe that our findings do not preclude the use of trial of vaginal delivery in lower risk mothers. By the same token we feel that many mothers may prefer an elective cesarean section and that it is quite reasonable to offer this in all cases. Mothers who do not have strong feelings about natural childbirth or who do not wish to run any increased risk with their present pregnancy, in order to avoid a uterine scar, should have the option of elective surgery.
Summary
The experience of mature, singleton, vaginal breech delivery over the last decade in our hospital is reviewed. This constitutes the largest series of breech delivery reported for over twelve years. Unlike all but two previous reports, we analyze our results by management policy; elective cesarean section, trial of vaginal breech delivery and cesarean section as soon as the diagnosis of breech delivery was made on labor ('expedite' cesarean operations). Six intrapartum or neonatal deaths occurred among 613 patients selected for trial of vaginal delivery -a rate of one per cent. There were none following 217 elective or 69 expedite cesarean sections. A detailed review of the literature over the last decade confirms that trial of vaginal delivery is more dangerous to the fetus and results in about one perinatal death of a normally formed infant in 200 deliveries. Apgar scores were slightly lower following trial of vaginal delivery and there were more irritable or injured babies in this Keywords: Cesarean section, trial of vaginal delivery.
group. The last intrapartum or neonatal death occurred in 1981. However, the elective cesarean section rate has increased from 14 to 33 per cent over this time period. Similarly the rate of failed trial of vaginal breech delivery has increased from 15 to 31 per cent. The proportion of failed trials was highest where the fetus was large but clinicians were poor at estimating fetal weight. Decision theory is used to examine the maternal utility of trial of vaginal breech delivery versus elective cesarean section when the intrapartum cesarean rate rises to these levels. It is shown that, from the point of view of maternal mortality and morbidity in the current pregnancy, trial of vaginal delivery maybe the more dangerous maternal option. Thus a low threshold for cesarean section in labor leads to greater fetal safety at the mother's expense. It is nevertheless concluded that maternal attitude and the long-term effects of a uterine scar should be considered in the final decision. Nous avons etudie notre experience de accouchement du foetus unique en presentation du siege par voie vaginale au cours de la derniere decennie dans notre hopital. II s'agit de la serie la plus importante d'accouchements par le siege au cours de douze annees. Nous analysons nos resultats en fonction de la politique de prise en charge contrairement a toutes les autres etudes sauf deux: cesarienne programmee, tentative d'accouchement par le siege par voie basse et cesarienne des que le diagnostic de siege est porte en cours de travail (cesarienne en urgence). II y a six morts perpartum ou neonatales chez les 613 patientes selectionnees pour un essai d'accouchement par voie basse -done une frequence de 1%. On n'a pas observe de telles morts parmi les 217 cesariennes programmees et les 69 cesariennes en urgence. Une etude approfondie de la litterature de la derniere decennie confirme que l'essai d'accouchement par voie basse est plus dangereux pour le foetus et qu'il aboutit ä une mort perinatale d'un enfant non porteur de malformation sur 200 accouchements. Les scores d'Apgar sont legerement inferieurs apres la voie basse et il y a plus d'enfants avec des signes d'irritation ou traumatises dans ce groupe. La derniere mort per-partum ou neonatale remonte a 1981. Toutefois, le pourcentage de cesariennes programmees est passe de 14 ä 33 pour cent sur cette periode. De meme, le taux d'echecs de tentative d'accouchements par le siege par voie basse est passe de 15 ä 31%. La proportion d'echecs de l'accouchement par voie basse est plus grande lorsque le foetus est gros mais les medecins ont du mal a estimer le poids foetal. La theorie de la decision est utilisee pour etudier l'utilite pour la mere de l'essai d'accouchement du siege par voie basse par rapport ä la cesarienne programmee, alors que le taux de cesariennes en cours de travail s'eleve a de tels niveaux. On montre que, si se place du point de vue de la mortalite et de la morbidite maternelles au cours de la grossesse habituelle, l'essai d'accouchement par voie basse est peut-etre l'option la plus dangereuse pour la mere. Ainsi un faible niveau de cesarienne en cours de travail entraine une securite foetale plus elevee au depend de la mere. On en conclue neanmoins que l'attitude de la mere et les effets a long terme de la cicatrice uterine devraient entrer en compte pour la decision finale.
Mots-cles:
Cesarienne, essai d'accouchement par voie vaginale.
